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New  quarters  were  obtained  to  provide  working  space  for 
making  and  testing  model  filters.  Equipment  located  there  In¬ 
cludes  a  slitting  machine,  small  pleater,  circular  and  band 
saws,  and  other  tools  necessary  for  filter  manufacture  and 
test  equipment  construction. 

Sketches  are  presented  to  show  various  designs  of  cone 
seals,  large  filter  Installations,  and  general  applications 
for  the  hollow  cube  and  roll  type  filters. 

Test  data  on  24"  x  24"  filters  Indicate  that  an  increase 
in  capacity  of  from  30  to  50^  can  be  obtained  over  comparable 
size  Chem.  Corps  filters. 

Accelerated  aging  tests  show  that  the  plastlsol  used  for 
end  sealing  the  pleats  is  appreciably  affected  by  storage  for 
one  month  at  100°  C.  Further  tests  are  planned  to  determine 
aging  at  probable  working  temperatures . 

Photographs  of  modifications  to  the  hollow  cube  and  the 
roll  type  filters  are  presented. 

Test  data  from  the  portable  media  tester  at  Brookhaven 
show  a  very  slow  build  up  In  pressure  drop,  indicating  rela¬ 
tively  clean  air. 

Small  scale  models  of  high  temperature  filters  show  prom¬ 
ise.  Ignited  high  mineral  content  paper  and  compressed  fine 
fiber  glass  mats  both  show  potentialities  as  high  efficiency. 
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high  temperature  media.  Seal  Lug  methods  and  frame  design 
more  consideration  and  uork, 

A  paper  mill  run  on  June  8,  1949  T^as  successful,  but  a 
weak  paper  r-ssrilted,  and  another  run  'will  be  made  In  an  at  temp 
to  produce  stronger  paper  with  the  same  efficiencies. 

Equipment  and  techniques  for  ~he  evalriation  of  filters 
and  media  .rn  term-s  of  actual  particles  are  being  worked  out. 
Actual  tests  should  begi.n  wiuhin  a.  short  time. 

Conferences  were  held  at  Oak:  Ridge  on  .K8.:y  in/1949,  to 
discuss  general  problems  and  at  Brookhaven  on  May  26,  1949  to 
discuss  fil'cration  of  pile  cooling  air.  A  surmmrj  of  ou-r-  work 
and  the  exhibition  of  models  was  presented  to  the  Stack  Gas 

i 

Working  Group  Ju.ne  21  and  .22  ,  1949 . 

Tlie  ehsm.lca.l  resistance  tests  on  Chs:mic3.1  Corps  papex’  is 
pre-sented  in  Appendix  A.  The-se  data  -show  that  tb.s  paper  Is  re¬ 


sistant  to  low  co,r_ce.ntra 


if  soine  chemical  reagents 


Filter  Construction  Facllltie:s 

To  provide  room  to  ac commodate  ■  the  equip:me.n.t  ana  facili¬ 
ties  required  to  construct  large  size  filters,  space  at  a  near¬ 
by  locat.ic.n  was  obralixed.  Az  this  loca'slo.n  the  filters  are  also 
tested  to  determine  perf orrna.uce  characteristics. 

I 

A  paper  slitter  manufactured  by  the  Cameron  .Machine  Co. 
which  will  accommodate  a  paper  width  of  up  to  40''is  used  to  cut 
the  long- strips  of  paper  necessary  to  make  large  capacity  fil¬ 
ters.  The  slitting  is  done  by  passing  the  paper  bet-wesn  a 
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roller  and  a  sharp  hardened  steel  vheel  imder  spring  tension. 

A  tempered  steel  blade  is  located  directly  behind  the  wheel. 

This  blade  assures  complete  separation  of  the  paper  cut  by  the 

i 

wheel.  This  slitter  operates  very  well  on  the  relatively  soft 
and  fragile  filter  paper. 

The  small  Chandler  Co.  pleating  machine  which  is  used  to 
make  sharp  pointed  coz’rugated  kraft  paper  is  also  in  this  new 
location.  This  small  pleating  machine  turns  out  1/8  to  3/8” 
pleats,  which  are  now  used  principally  as  spacers  for  circular 
filters,  and  was  mentioned  in  the  last  report. 

In  order  to  cure  the  plastlsol  which  is  used  to  seal  the 
ends  of  the  pleats,  a  hot  plate  was  constructed.  This  plate  is 
1/2”  thick,  4o"  long,  and  8”  wide,  and.  is  chrome  plated  to  give 
a  smooth  surface.  The  heating  is  accomplished  by  four  chromo"- 
lox  strip  heaters  together  with  a  thermostatic  temperature  con¬ 
trol,  which  hold.s  the  temperature  wlthi.n  3^  of  ISC*®  C. 

An  8”  circular  saw  is  available  for  cutting  the  wood  fil¬ 
ter  frames  to  shape  and  for  other  miscellaneous  work.  To  trim 
the  ends  of  the  pleats  for  sealing,  a  band  saw  has  been  modi¬ 
fied  so  that  the  pleats  are  cut  at  a  10°  angle  from  the  vertical 
When  the  blade  is  at  this  angle,  it  cuts  the  paper  and  corru¬ 
gated  spacers  evenly,  but  if  the  filter  is  trimmed  without  this 
angle  between  the  blade  and  the  work,  the  result  is  a  torn  and 
ragged  edge.  A  ragged  edge  of  course  gives  a  poor  seal. 

The  large  scale  testing  apparatus  consists  of  a  duct 
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vhich  contains  aflov  measuring  orifice  and  taps  for  measuring 
the  pressure  drop  across  the  filter  being  tested.  The  air  flow 
can  be  controlled  up  to  a  f lo¥  of  15^0  CPM. 

Two  large  size  tables  are  provided  for  working  space  for 
the  construction  of  filters  and  for  building  special  equipment 
involved  in  the  manufacture  or  testing  of  filters.  Sufficient 
hand  and  power  tools  are  on  hand  or  being  purchased  to  do  the 
n,e  c  e  s  3  a  r  y ,  w  or  k . 

Methods  of  Motmtlng  Air  Filters  and  Air  Filter  A.ssembj.ies 

During  the  w-ork  on  filter  design  vre  have  been  avrare  of  the 
need  to  provide  methods  of  mounting  air  filters  to  give  a  maxi¬ 
mum  of  convenience  and  protection  to  persozmsl  servicing  an  in- 
s tal lation .  In  the  following  sketches  numbered  I  to  XTI  in¬ 
clusive  various  suggestions  are  illustrated. 

Sketch  No.  I  shows  a  cube  type  filter  assembly  composed 
of  four  rectangular  filters  supported  in  a  wood  frame.  In  this 
filter  air  enters  the  bottom  opening  and  passes  oiitwar d J y  thro'agh 
the  pleated  paper  sides.  Conpaniix).ation  is  then  contalneu.  wi'chln 
the  stmcture  which  acts  as  a  shield  to  protect  those  'who  must 
handle  the  filter  when  it  is  removed. 

A  cone  base  (rnachined  casting)  is  shown  in  Sk.  No.  I 
which  seats  into  a  conical  receptacle  in  the  mounting  surface. 
Sketch  II  shows  methods  of  making  the  base  seal  in  more  detail. 
Scheme  'lA*'  shows  a  sheet  gasket  (dense  felt)  betweex^.  the  coni¬ 
cal  siirfaces.  Scheme  ‘’B“  shows  a  rubber  ring  gasket  located  in 
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a  machined  channel  and  making  the  seal  hetveen  the  cone  flanges . 

The  conical  surfaces  in  this  second  case  serve  only  to  position 

I 

the  filter.  Scheme  ”0“  shows  a  mounting  without  cond  base  in 
which  the  filter  is  clamped  directly  to  a  mounting  plate  with 
a  bolted' latch  and  sealed  by  compression  of  a  rubber  gasket. 

Sketch  No.  Ill  Illustrates  the  installation  of  a  hollow 
cube  filter  over  a  spacebar  duct  from  which  air  is  drawn  for 
filtration.  It  is  evident  that  the  pressure  drop  through  the 
filter  multiplied  by  the  cross  section  of  the  cone  opening  must 
be  less  than  the  total  weight  of  the  filter,  or  the  filter  will 
lift  up.  This  will  allow  air  to  escape  past  the  seal.  Under 
some  conditions  it  may  be  necessary  to  use  hold-  own  latches  ■ 
to  maintain  the  seal.  This  sketch  also  indicates  the  ease  with 
which  a  filter  assembly  of  this  kind  can  be  removed  by  remote 
means  of  control . 

Sketch  lY  shows  a  cube  filter  located  in  a  low  pressure 
duct  into  which  air  is  drawn  from  a  contaminated  area. 

Where  filters  are  to  be  installed  in  a  vertical  wall, 
adapter  plates  may  be  used  so  that  filters  are  seated  in  an 
upright-  position.  Fewer  filters  of  this  type  are  required  to 
replace  the  flat  face  type  since  is  is  estimated  that  cube 
filters  would  be  made  in  capacities  of  1000  CPM.  Sketch  V 
Illustrates  this  use. 

Sketch  VI  pictures  the  use  of  a  light  weight  sealing  bell 
in  a  simple  pent “house , exhausting  system.  Since  all  contamination 
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is  retained  within  the  filter  the  hell  may  he  removed  safely  for 
replacing  the  filter  when  necessarjo 

In  Sketch  VII  another  method  of  using  a  sealing  bell  is 
shown.  Here  the  filter’  unit  and  bell  are  mounted  on  a  truck. 

Tills  provides  a  movable  exhaust  chamber  which  can  be  coupled  to 
a  working  cell  or  other  area  requiring  the  removal  of  contam¬ 
inated  air..  When  a  filter  change  is  needed  the  whole  device 
.can  be  taken  to  a  servicing  room  for  removing  the  bell  and  re- 
placi.rig  the  filter.  Again  the- danger  of  exposing  personnel  to 
radiation  and  contact  with  contamination  is  reduced  to  a  minimum. 

Where  air  is  to  be  filtered  in  a  large  duct  banks  of  hoi- 

« 

low  cube  filters  may  be  mounted  upright  in  horizontal  levels  of 
a  barrier  wall  built  into  the  duct.  Sketch  VIII  illustrates  the 
method.  Here  one  step  is  shown  in  the  barrier.  For  a  large 
volume  of  air  flow  a  large  level  area  or  several  stepped  levels 
would  be  required. 

A  cylindrical  or  roll  type  filter  is  shown  in  Sketch  IX. 

Tne  cutaway  view  allows  the  seal  locations  to  be  seen.  Tlie 
filter  is  wound  on  a  central  core  of  paper  board  or  wood  shown 
also  in  the  sketch.  An  ordinary  fiber  shipping  drum  is  the 
outer  casing.  'This  kind  of  filter  is  simple  ^  compact,  ligrrt 
weigiit,  disposable  by  combustion  and  retains  all  contamination 
within.  It  can  be  made  in  small  sizes  only  with  the  capacities 
of  300  or  400  CPM  as  the  maximum.  As  a  replaceable  cartridge 
filter  it  should  find  use  in  ventilating  small  areas  like  hoods, 
cells,  and  dry  boxes. 
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Sketch  X  suggests  a  very  simple  arrangement  for  use  of  a 
cartricige  filter  in  a  cell  exhaust  system. 

Sketch  XI- has  a  cartridge  filter  located  at  the  top  of  a 
hood.  In  this  sketch  the  filter  could  acquire  contamination  on 
the  exterior  surface.  A  better  arrangement  would  have  the  fil“ 
ter  outside  of  .the  hood  between  the  exterior  wall  and  exhaust 
duct. 

Sketch  XII  is  a  dry  box  installation  and  the  remarks  in 
the  previous  paragraph  apply  here  also. 


24*'  Square  Pleated  Paper  Filters. 

Several  24”  x  24”  O.D.  squar^e  filters  have  been  made  and 
tested  to  obtain  a  comparison  with  the  standard  Chemical  Corps 
filters  now  used.  Two  6"  deep  filters  were  made  'using  B  and  C 
flute  corrugated  spacers.  A  6”  filter  using  A  flute  is  under 
construction  now^  a.nd  has  not  been  tested.  A  T2”  deep  filter 
using  flute  corrugated  spacers  has  been  made  and  t-ested. 
These  filters  show  a  considerable  increase  in  capacity  for  the 
same  pressure  drop  when  compared  with  similar  Chem.  Corps  fil¬ 
ters.  The  pertinent  data  for  the  filters  is  shown  in  the  table> 
The  performance  curves  of  pressure  drop  vs  flow  rate 
are  shown  in  figure  I,  together  with  a  24”  x  24”  x  6’  Chem. 
Corps  filter  which  we  have  for  test  purposes.  The  pressure 


drop  for  the  Chem. Corps  filter  at  the  rated  flow  of  300  CPM  is 
subtly  lower  than  that  indicated  by  Chem.  Corps  data. 
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Pressure 

drop 

of  paper  Plow  Rate 

at  28  atl" 

Pleat  No.  of  ft/mln  Pt“of  Pressure 

Depth  Pleats  mm»HpO  paper  Drop 


CVS  #a666 

5  1/4  ” 

50 

110* 

CO 

no 

360 

CPM 

ADL  #2  ”C” 

flute 

5  1/8” 

’(  ■'  ’ 

105 

112 

470 

ADL  //3  "B” 

flute 

5  1/8” 

QO 

105 

144 

550 

n 

CVjL  11  1/2 

”  deep  O.D.^^ 

•  10  1/2-11” 

50 

110* 

164 

56n 

61 

ADL  m  "A” 

flute 

11  1/8”'’ 

67 

123 

232 

810 

et 

■“■Figures  are  approximate 


The  inside  dimensions  of  the  frame,  or  the  dimensions  of 
the  face  of  the  filter  are  22  3/8"'  x  22  1/8”  for  the  ADL  filters, 
except  in  the  case  of  filter  #3  with  ”B”  flute  corrugated  spacers, 
which  has  dimensions  of  18  3/8”  x  22  3/8 The  information  in 
the  above  table  and  in  figure  I  are  th,e  actual  data  for  this  fil“ 
ter  corrected  to  the  larger  size.  Some  error  may  arise  from  the 
difference  in  the  pressure  drop  of  ‘the  paper  itself  in  these  var- 
ious  filters  j  this  correction  was  not  made  and  may  in'troduce  an 
error  of  in^  in  the  calculations.  However,  the  differences  in 
the  flow  rates  at  the  same  pressure  drop  for  these  filters  is  much 
greater  than  the  probable  error  due  to  omitting  this  correction. 
The  general  accuracy  of  the  data  is  estimated  to  be  better  than 
10/, 

The  increase  in  capacity  of  the  6”  deep  filters  over  the 
present  6”  Chem.  Corps  filter  amounts  to  approximately  30/  in  the 
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case  ivliere  ”0"  flute  co.rrugated  paper  is  used  as  a  sjjacer  and 
approximately  55^0  \vhen  "B'*  floite  is  usedo  At  600  Ci'i;  the  per¬ 
formance  of  ::he  6"  deep  "B”  flute  filter  is  nearly  identical 
with  that  of  the  GAY.So  11  1/2”  deep  filter  (Cheru  Corps  data). 
The ■  ADL  12"  deep- filter  shows  an  Increase  in  capacity  of  approx¬ 
imately  4b)o  over  the  11  1/2"  Ghera,  Corps  filters  at  the  same’ 
pressure  drop. 

The  increase  in  capacity  of  the  joresent  ii-DL  filters  over 
:•  omparahle  Ci/S  filters  is  probably  dAie  to  a  combination  of  the 
following  factors: 

it,  kore  paper  area  can  be  placed  in  the  ADL  filters  because 
of  the  smaller  distance  between  pleats.  This  is  the  major 
factor  effecting  an  increase  in  capacityo 

2o  A  much  greater  portion  of  the  total  filter  paper  area  in 
the  .^DL  filters  is  effective  area  when  compared  with  CV/S 
filters;  the  comb-like  spacers  and  seal  in  Chem,  Corps 
filters  close  off  approximately  10/  of  the  paper  area, 

3o  The  closely  spaced  flutes  in  the  corrugated  paper  spacers 
provide  a  uniform  pleat  spacing.  The  2”  spacing  of  the 
Chem,  Corps  cardboard  spacers  allov;  the  paper  to  be 
pressed  together  in  the  center  by  the  pressure  drop 
through  the  paper ,  thus  blocking  out  filtering  area.  The 
corrugated  paper  spacers,  however,  have  more  resistance 
to  flow  dow'n  the  pleats. 
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The  factors  which  control  the  performance  of  pleated  type 
filters  are  being  studied  and  sufficient  data  are  being  assem¬ 
bled  to  allow  correlations  to  be  made..  It  is  believed  that  by 
this  method,  a  filter  can  be  designed  and  constructed  which  will 
give  the  maximum  flow  per  unit  face  area  at  a  given  pres  shire 
drop..  This  filter  would  be  the  optimum  as  far  as  space  required 
for  an  installation  is  concerned,  but  may  not  be  the  best  filter 
in  regard  to  other  considerations ^  These  considerations  would 
include  the  cost  of  filter  per  unit  of  air  filtered,  effective 
filter  life,  air  moving  costs,  particulate  concentration,  and 
would  be  different  for  different  installations, 

Flastisol  Seal 

The  plastlsol  described  in  previous  reports  still  is  the 
best  pleat  end  sealing  material.  The  method  of  applying  the 
plastlsol  to  the  pleats  has  remained  essentially  as  previously 
described,  with  some  modifications,  and  refinements  of  pro¬ 
cedure,  A  discussion  of  piastisols  in  general  and  a  description 
of  the  plastlsol  now  used  is  located  in  Appendxx  A, 

The  problem  of  sealing  the  plastlsol  to  the  wood  frame  is 
now  receiving  attention.  The  solvent  type  cement  composed  of 
Hycar  rubber  and  Durez  I’eslns  which  is  described  below,  has  some 
serious  shortcomings  which  arose  from  its  nature.  The  rubber 
and  resins  .are  dispersed  in  a  solvent,  which  must  diffuse 
through  the  wood  or  throu^  the  plastlsol  in  order  to  provide  a 
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seal  of  maxiffiurn  str&r.gthj  this  ijr-ocess  requires  such  a  long 
time  as  to  be  impracticable  o  Moreover  the  plasticizer  in  the 
plastisol  leaches  out  into  the  bonding  adhesive  and  may  pre¬ 
vent  the  adhesive  from  ever  setting  up^ 

The  best  combination  aclhesl^^s  and  sealer  found  to  elate 
is  as  follows?  The  surface  of  the  plastisol  is  painted  with  a 
layer  of  Elastomer  iCp  ¥-66  primer.  This  coati.ng  provides  a 
relatively  hard  s'arface  which  acts  as  a  barrier  to  the  migra¬ 
tion  of  the  plasticizer  into  the  adhesive,  Veldwood  glue  is 
spread  over  the  wood  surface  with  a  notched  trowel ,  and.  the 
resultant  seal  appears  to  be  satisfactory.  The  strength  and 
seal.ing  properties  will  be  tested. 

If  necessary  Hycar  rubber  and  Darez  resin  sealing  mater 
lal  ma‘y  be  used  as  a  final  bead  seal  between  the  edge  of  the 


frame  and  the  filter  proper.  The  formu' 


aow  used  is  as 


follows  s  Hycar  OR  15"5l’/&  and  DT5re.z  resin  12687“5Cv^  on  a  solids 
basis  are  milled  together  then  dissolved  to  approximately 
rot-al  solids  in  a  solvent  mixt-j/x’s  co.nsisting  of  equal  parts  of 
ethylen-e  dichloriae  and  methyl  ethyl  ketone. 

The  aging  characteristics  of  the  various  adhesives  a.ud  the 


idera 

ble 

isrportanee ,, 

particularly  s 

used 

at 

tempfei’atures 

Ui.  1  O  \.J  ^  1  vv  0 

these  filter,s  may  be  used  at  tempieratures  of  70^  C,  Two  tes 
ba’ce  been  performed  on  the  plastisol  itself  to  determine  the 
aging  chai“a,cteris  tics  , 


Arthur  jji  Little,  inc 


ALI-16 

29 


Saveral  ^  sections  of  filter  -which.  ha.d  bee.n  sealed  .with  the 
plaatlsol  "were  exposed  to  ultra-violet  light  generated  by  a 
Hanov'ia  high  pressure  mercury  lamp  for  one  raoatlio  Under  the 
conditions  of  this  test  the  plastisol  sho-werl  considerable  dark¬ 
ening  j  althoiigh  some  degree  of  flexibility  remained.  The  paper 
also  became  darkened  and  apparently  lost  strength.  This  test 
is  frequently  used  to  test  the  aging  qualities  of  plastics , 

Other  sections  of  plastisol  sealed  filter  were  placed  in 
an  oven  at  100®  C,  for  a  period  of  one  mo-iith.  These  samples 
changed  from  a  light  tan  color  to  almost  black  and  lost  all 
flexibility  after  it  had  cooled  down  after  the  test,  Tiie  paper 
took  on  a  li^t  bro-wn  color.  It  is  dif.ficult  to  interpret-  these 
results  in  terms  of  strength  and  sealing  properties,  Itie  tests 
also  show  that  the  paper  deteriorates  to  some  extent, 

Tb.e  mechanism  by  which  plastic  me/terials  fall  of  course 
is  different  for  different  matei>ials ,  Foi--  some  vinyl  type  -plas" 
tics  it  has  been  found  that  the  failure  time  is  a  logarithmic 
function  of  ■  the  tempei’ature ,  This  means  that  a  material  -wnlcb. 
is  relatively  stable  at  room  temperatures  may  deteriorate  In  a 

I 

short  time  at  high  temperatures ,  Ipp-arently  the  liycroohlcric 
acid  released  from  the  decomposition  of  vinyl  chloride  plastics 
catalyzes  further  decomposition..  There  also  may  be  some  loss  of 
plasticizer  at  hi^i  temperatures.  More  comprehensive  tests  are 
planned  to  determine  the  probable  effective  life  of  the  plastisol 
at  various  temperatures , 
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Mlscellaneo'gs  Filter  Tests 

The  small  Aeroturn  unit  disciissed  in  previous  reports  has 
been  received  and.  is  .nov  mider  test.  Tne  results  of  these  test 
¥ill  be  presented  in  a  future  report. 

Tests  on  Fibsrglas  rriats  to  be  used  as  prefilters  is  con- 
tlnutngi  the  results  of  vliicb.  will  be  discussed  in  future  re'^ 
porrs .  Because  of  the  pressure  and  importance  of  other  work  to 
be  done^  less  effort  and  time  will  be  devocei.  to  these  tests 
after  those  now  rurmlng  are  completed. 

Prslj.mlnary  tests  have  been  made  on  Bollinger  Glastex 
filters  similar  to  those  which  are  being  installed  at  BrooM'ave: 
These  filters  were  selected  because  of  their  ability  to  operate 
at  hi^  temperatures.  They  are  somewhat  less  efficient  than  th' 
intake  filters.  Asbestos  and  Santocel  have  been  blown  in  dry 
in  an  attempt  to  increase  the  eff Iciexicpr  of  test  units  ,  but  the 
I’esults  are  not  as  good  as  should  be  obtained.  Ecuipme;at  is 
being  assembled  to  eliminate  the  difficulties -which, were  presen 
in  the  first  tesi*s »  ■  . 


Report  on  Media  Tests  at  Brookhaven  •  , 

In  ]Vi3,rch  a  portable  media  tester  was  constructed  and  ssnt- 
to  the  Brookhaven  National  Laboratory  at  Upton,  L.  I.,  N.Y.  A 
description  of  the  unit-  was  given  in  our  report  no.  4  of  this 
series  (ALI-I3).  The  purpose  was  to  determine  what  might,  be  ex 
pected  of  certain  filter  media  operating  i.n  that  area.  Test 
samples  of  media  were  installed  in  the  four  positions  of  the 
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test  Instrument  as  .rollows; 


layers  of  FG“50 


(b)  1  layer  PG-25,  1  layer  PG"50 

(e)  1  layer  l/2”  1  Ib/cuoft,  density 
"B”  fiber,  1  layer  PG-’50 


1  layer  #6  Gnemc.  Corps  paper 


Althougl'i  performance  data  had  been  obtained  for  these  fil- 
ter  materials  on  .outdoor  air  at  Cambridge,  Mas3»,  it  was  recog" 
nized  that  the  sea  salt  particle  concentration  in  the  at-ao, sphere 
at  Brookhaven  mi^j-t  be  enou^.  greater  to  result  in  early  clog" 
gin g  of  filters  used  at  the  pile  air  i'ntakeo 

■  At  Brookhaven  the  tester  is  aioimtea  at  the  base  le'-al  of 
the  meteorological  tower  (King  Tower),  It  wa's  placed  here,  ratne 
than  at  the  pile  bull.ding  to  avoid  the  abnormal  dustiness  ca.used 
by  construction  activity.  The  s:ieteorologica.l  group  at  Brook- 
haven  has  been  most  cooperatix'S  and  has  maintained  a  dailv  log 
of  pressure  drop  readings  across  the  filter  samples  since  kiarcb 
28,'  Duri.ng  this  time  the  tester  has  operated  continxiously , 

For  each  of  the  glass  fiber  filters  air  flow  rate  was  held 
at  30  linear  feet  per  minute  while  the  rate  througb  Chemu  Corps 
paper  was  held  at  15  linear  feed  per  rriinu.te.  Flow  reite  throug!;! 
the  glass  fibers  corresponds  to  .that  erpected'  in  the  aotiial 
filter  Installation  whereas  the  normal  flow  throng.  Cliem,  Corps 
paper  is  5  linear  feet  per  minute. 

At  the  end  of  the  tests  it  Is  intended  to  wei^i  the 
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filters  to  find  amount  of  dust  accunnila ted  and  to  analyze  for 
its  character o 

Figure  II  shows  the  data  obtained  by  the  meteorological 
group  at  Bi’ookhaven  to  Ifey.  27»  Pressure  drops  are  shown  in 
inches  of  kerosene  (sp,  gr,  «82  at  70*  P.)  because  cold  weather 
at  the  beginning  of  the  run  would  not  allow  the  use  of  water. 
Shown  also  are  coacurrent  readings  of  temperature,  percent  rela¬ 
tive  humidity,  and  wind  dlrectloii  and  velocity. 

For  the  first  four  days  there  was  a  decrease  in  pressure 
drop  at  each  of  the  foxir  tester  stations,  then  a  distinct  rise 
over  the  next  seven  days.  Thereafter  for  two  months  the  in- 
crease  was  very  sll^t  for  stations  1'  and  3  and  almost  no  in-' 
creas'fe  was  perceptible  for  stations  2  and  4« 

Conclusions  which  may  be  drawn  tentatively  at  this  time 

are  2 

(1)  The  filter  media  combination  (b)  in  tie  tabis, 
selected  for  use  at  the  pile  air  Intake  should 
fill  up  but  very  slowly  at  the  Brookhaven  site, 

(2)  Changing  weather  conditions  do  not  cause  any 

i 

appreciable  corresponding  changes  in  flow  re¬ 
sistance  of  the  air  flltei'-s  , 

There  is  a  need  in  the  scope  of  A»E,C,  for  a  filter  which 
will  not  deteriorate  under  service  where  air  temperatures  me.y 
'  be  as  high  as  500*  F,.  There .  are  two  lines  of  approach  which 
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ar-e  being  pursued  to  this  end  at  the  present  tims. 

One  line  of  attack  is  based  on  the  property  of  certain 
types  of  filter  papers  with  a  large  asbestos  and  glass  fiber  . 

i 

contents  It  has  been  fourid  that  paper  made  in  the  first  AcE.Cc 
run,  which  contains  asbestos  and  glass  ^  increases  in  ef¬ 
ficiency  vhen  the  organic  fibers  are  burned  outc  Typical  re- 
suits  of  such  burning  are  shown  below,  which  data  were  obtained 
on  'che  smoke  tester.  The  conditions  of  this  test  are  a,  linear 
face  velocity  of  28  ft/rain.  ,  and  Cm  3  micron  diamotei'-  dioctyl 
phthal.ate  particles  , 
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For  the  high  temperature  filters,  asbestos  paper  ivhich 
has  been  pleated  probably  can  be  used  as  '3rac  .rs  ,Ths  Miole  f  li¬ 
ter  ing  element  can  be  sealed  l7i  a  steel  container  with  a  ceramic 
cement.  Some  small  models  have  been  constrilcted  in  this  manner, 
but  design  details  must  be  worked  out  before  a  satisfactory 
filter  is  made. 
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The  second  line  of  attack  is  Msed  on  the  compression  oi 
the  1/2"  0.6  lhs/ft.3  M  fiberglas  mat  to  dimensions  which  can 
be  pleated.  It  seems  evident  that  the  oiily  way  a  hig^i  effic” 
iency  filter  of  reasonable  pressure  drop  can  be  cons tructed  is 
by  pleating.  This  line  of  attack  is  based  on  the  followiiig 
data.  This  basic  material  has  been  called  PQ'=50  in  previous 
reports . 

Pressure 


Drop 
imii  H^O 

>0.3  micron 
smoke  passing 

1 

Blank 

PG~50  1/2"  thick 

13 

18 

... 

FG-BO 

-  Binder  ignited 

15  . 

19 

Tnree 

layers  -  1  1/2"  thick 

TO 

ol3 

4o  J, 

Three 

layers  -  1/4''  thick 

CO 

.  033 

CO 

no 

The  results  above  seem  to  indicate 

(1)  Ttiat  the  ignition  of  the  binder  does  not  seriously 
affect  the  performance ,  and. 

(2)  The  compression  of  the  fibers  increases  the  pres'" 
sure  drop  and  decreases  the  amount  of  smoke  pa3s=“ 
ing  through. 


These  tests  are  indications  onlyy,  and  more  carefully 
controlled  tests  are  necessary. 

A  filter  constructed  In  the  above  manner  may  be  more 
resistant  to  chemical  fumes  hhari  ttio  preserj.t  Ghem.  Corps  paper ^ 
although  the  paper  filters  are  reasonably  resistant  to  most  low 
fume  concentrations.  The  tests  are  described  in  another  part 
of  this  report. 
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dense  field  of  deposited  particles  in  the  final  stage.  This  in“ 
dlcated  the  need  for  diluting  a  test  sample  with  filtered  air. 
The  paper  filter  shewn  in  the  photograph  was  installed  for  this 
reason. 

Fhere  ve  are  concerned  with  individuai  particles^  the 
matter  of  cleanliness  becomes  very  important ,  Unf'ilterea  air 
left  in  the  instrument  and  pipe  lines  may  contain.  Or  deposit 
thoL'isands  of  particles ,  \{e  have  arranged  the  connections  so 

that  the  impactor  may  be  flushed  out  "with  a  stream  of  filtered 
air  in  either  direction. 

It  is  important  also  that  all  connections  be  perfectly 
tigb,to  Particles  entering  through  a  minute  leak  v/ill  conesri’" 
trace  on  the  impactor  targets  to  give  an  erroneous  result.  This 
we  have  learned-  by  experience, 

A  device  for  estimating  the  eonoentration  of  particles 
on  a  slieie  by  the  reductlo.n  in  illumination  w3.s  set  up  roughly 
to  determine  if  the  method  might  be  useful.  Readings  were  suf¬ 
ficiently  reproducible  to  justify  a  more  permanent  sei-'-up.  This 
has  been  done  and  the  equipHjent  is  awaiting  a  more  seiisitiv;-® 
meter  the  need  of  which,  was  indicated  by  the  first  trials. 

To  collect  or  detect  particles  below  the  sizes  removed 
by  impaction  we  intend  both  to  use  a  diermal  precipitator  and 
to  make  particle  observations  with  strong  dark  field  illumina- 
ticn , 

A  test  chamber  has  been  eonstriicted  for  the  study  of 
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filters  and  media  with  respect  to  particle  transmission.  It  has 
been  equipped  -with  a  duct  for  bringing  In  outdoor  air  when  nor“ 
mally-occurring  atmospheric  dust  particles  are  wanted,  kii  air 
micronizer  will  be  mounted  so  that  prepared  dusts  of  toown  size 


may  be  introduced  without  danger  of  agglomeration ,  Pressure 
drop  across  the  saraple  will  be  induced  by  a  multi-stage  Spencer 
Turbine  blower  of  85  CPM  capacity  and  a  suction  of  18”  of  water. 


With  the  equipment  that  has  heen  constracted  ana 
which  is  nearly  ready  for  use  we  are  in  good  position  to 
ate  filters  and  media  in  terms  of  actiial  particles. 


that 

ST8.  in 
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a  test  specimen  ot  paper  located  in  the  chamber  then  through  a 
flov  meter  end  finallj-  discharges  througi  a  manifold  (behind 
the  panel)  end  is  exhausted  outdoors  through  a  blover. 

Piov  rates  of  air  throu^  the  filters  are  shoxm  by  the 
raancmeter  readings  of  calibi^atecl  flow  meters  and  pressure  drops 
across  the  filters  are  Indicated  on  other  manometers.. 

Samples  of  Chemica]  Corps  ho,  6  filter  were  folded  to 
represent  single  pleats  2  3/8"  deep.  Each  section  was  1  3/4®' 
wide  ^  giving  an  exposed  ai'eo,  of  J  1/4  scuare  Inches,  One  sv>ch 

it 

sample  was  located  in  each  test  chamber  end  was  removable  so 
that  a  smoke  holding  test  (D,0,P,)  could  be  made  at  any  time 
without  removal  from  its  frame  to  determine  efficiency  and. 
tigheness  .  Air  wa,s  passed  through  ■che  filter  at  the  rate  of 
0,3  cu.ft,  per  min, 

Ta.'ble  I  is  a  condensed  pres  on  ca  cao;  >.  o.f  the  expei’imental 
result.s,  ¥e  may  summarize  by  stating  that  this  work  indicates 
a  Surprisingly  strong  resistance  in  Chemical  Corps  No.  6  paper- 
to  most  moderate  concentrations  of  acid  (except  SO^)  and  of 
alkaline  fumes.  It  should  be  usable  therefore  for  filtra.tlo.n 
of  air  from  most  areas  where  there  is  occasional  evolution  cf 
reagent  materials.  It  must  be  noted ^  however,  that  the  tests 
described  here  are  all  for  separate  reagents.  Mixed  reagents 
might  introduce  unpredictable  difficulties , 

Cliemiical  Corps  No,  6  paper  is  particularly  sensitive 
to  SO,  fumes.  This  is  shown  by  the  very  short  life  of  the 
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test  sample.  Another  experiment  (not  in  the  table)  employed  a 
very  much  lover  concentration  of  this  acid  gas .  Here  again 
the  life  vas  short  and  the  paper  failed  by  becoming  gelatinized. 


Arthur  D,  Little j  Inc, 


vmem 


B3 

1-1  to 


C 

0) 

aJ  d  0 
0)  O  -P 
X  o  ^ 


•p 

a  Ti 

43  (D  o 

^  W  P 
ra  cd  «J 
P  (D  >” 
i-\  X  0 


f— 1  Vi 
CV3  orH  '’H 
■X-  P-M  1-1 


SujssBd 

axioms 

iSOUSfOTJJS 

isilTJ 

UT  eSuBiqf) 


eanifBj 

•13^11,? 

JO  3jn:^Biyi 


-  q.U89B0j 
qjT/A  pesssd 
J9q.T5i«l 

JO  q.q3T©M 

T«ao,T, 


i 

1 

CV3 

67 

to 

fH 

o 

^  '1 

■ 

6 

^  CQ 

CO 

o 

to  <D 

n 

0 

GV2  ^ 

to 

>  m  w 

6Q  m 

^  o  o 

#-H  CV2  (?H 


O  00 


1 


Conference  at  Brookhaven 

Date;:  May  26 29^9 

Places  Brooldiaven  National  laboratory^  Upton.  Lol.^  NoY. 

Personnels  Dr.  W.  Page,  Messrs.  IVIaynard  Smith,  D.  Mazzarella,, 

E,  Manovitz,  and  Ritzert  of  B.W.L.  and  W.  J.  Smith 
of  Arthiir  D.  Little,  Inc. 

Subjects  Filtration  of  pile  cooling  air  -was  discussed. 

Performance  curves  for  the  media  samples  in  the 
portable  tester  -were  studied.  The  indication  vas 
that  the  PG“25  •"  FG—SC  combination  medium  planned 
for  intake  filters  vould  probably  give  good  ser“ 
vice  life  under  the  dust  load  existing  at  the 
site. 

The  Glastex  filters  to  be  used  in  the  exit  air 
stream  were  selected  for  temperature  resistance. 
They  are  less  efficient  than  the  intake  filters. 

It  was  thought  that  efficiency  might  be  improved 
by  priming  the  filters  with  some  such  material 
as  hammermilled  asbestos  fiber. 
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Plastisol  is  a  term  generally  applied  to  dispersions  of 
vinyl  chlorld© polymers  ,ln  non-volatile  liquids  which  are  poor 
solvents  for  the  polymers o  Polyvinyl  chloride^  polyvinyl 
chloride-acetate  and  the  copolymer  of  vinyl  chloride -vinyl Idene 
chloride  have  been  psed  suocessfullyo  The  liquid  dispersing 
medium  consists  of  a  mixture  of  me-terials  which  mixture  Biua;.'  b© 
a  good  plasticizer  for  the  polymer.  The  solubility  of  the 
resin  in  the  liquid^  the  particle  size  of  the  resin  and  the  sol 
vent  activity  of  the  liquid  or  the  resin  all  play  impor’cant 
parts  in  making  a  successful  plastisol,  Plas tisols  are  made  oy 
grinding  or  otherwise  disp©rs5.ng  the  powdered  resin  in  the 
liquid  hy  means  of  a  ball  mill,  a  3“roll  mill  or  other  suitable 
means.  During  this  step  the  resin  particles  must  become  suf“ 
ficiently  swollen  by  the  solvent  action  of  the  liqu3.d„  bat-  tae 
liquid  must  not  be  so  good  a  solvent,  that  the  resin  particles 
actually  go  into  solution. 


The  resin  dispersion  at  this  s 


therefore ,  c cns is  ts 


of  particles  of  resin,  swollen  by  the  liquid,  dispersed  in  the 
remainder  of  the  liquid.  Such  a  mixture  may  be  used  as  an  ad¬ 
hesive,  coating  material,  etc,  Mter  application  it  is  heated, 
which  completes  the  solution  of  the  resin  in  the  liquid.  The 
liquid  plasticizer,  therefor©  is  a  material  or  mixture  of 
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EMST0B4ER  GlISfflCAL  CORPORITIOB: 
113  last' Centre  Street 
lutley  10 j  'New  Jersey 

ELASTOMER  HO,  105 


Elastomer  HOo  105  is  an  esaentlally  rubber”! ike 

vinyl  compoundo  It  is  sold.  In  the  form  of  a.  f ree-flo'i^ing, 

viscous  material  with  a  100^  solid  content  which  will  cure  and 
» 

polymerize  'by  tha  simple  applicat.ion  of  'heat  without  press'areo 
It  will  not  substantially  shrink  or  expand  duri,D.g  the  curing 
process,  and  will  take  even  the  finest  details  of  the  moldo 
After  curing  it  becomes  a  solid  ela^stomeric  mass  sl'mllar  to 
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thiclmess  of  the  finished  jjrod'siot  -  ap'proximately  5  miaut-es 
per  1/8”  is  reciuired  at 


Depending  on 
Formulation 


Specific  Gravity  «  .  «  «  .  »  o  ,  o  » 

Tensile  Strength  "  #'s  per  sq„  3.n«  »  »  »  , 

Elongation  ^oooooo&oooo 
Dielectric  Strength  ”  <.015  thickness  ”  volts  .  .  500  “  750 

per  mil 


,  lo4  "  1,7- 
=  200  “  1100 
0  200  ■”  350 


Artlrar  .Do  L;l, ttle 


ALI-IC 


FRIGE? 


From  1  to  230  pounds  .  «  »  ,  »  » 

Prom  250  to  500  pounds  ,  »  o  «  o 

Prices  on  larger  quantities  or;,  request 
All  px’lces  are  PoOoB.,  Nutle^’u  Ni-Jo 


$Cn75  per  lb 
«73  per  lb 


Shipment  in  1„  5.  30  am  50  gallon  containarB  (ap-pronco  9  lbs 
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Arthur  Dt  Little,  Inc 
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